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PURPOSE: A heat-exchange 
module is provided which 
comprises a main exchanger 
and at least one secondary 
exchanger each including a 
generally flat body equipped 
with fluid-circulation tubes, and 
moreover comprises cooling 
fins, the secondary exchanger 
23 being fixed onto the main 
exchanger in such a way that 
the same airflow passes over 
the respective bodies of the 
exchangers. 

CONSTITUTION: A heat- 
exchange module has a main 
exchangerd) and at least one 
secondary exchangerd 2), each 
having a body with fluid- 
circulation tubes, and cooling 
fins, the secondary exchanger 
being fixed onto the main 
exchanger. The module includes 
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a set of fins common to the main exchanger and to at least one secondary 
exchanger, these fins being mounted on the tubes of the main exchanger and 
projecting from this exchanger, the projecting parts of the fins including cut-outs for 
accommodating the tubes of the secondary exchanger. Fastenings secure the 
secondary exchanger in the position in which its tubes are engaged in the cut-outs. 
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¥^0il o\m ¥^*J ^s* 

3: Mxil 4, 5: gfll 

12: 13: Sa¥ 

14: 23: 



MtS^I £g 



s sag ^m^s^oii £°^ah, ^ai ^m^ish s*ii£»g m*J\ aee mxwm d\ 

flffl 52*5121 ^2J°J gxil^ SBIfi S^I^MOI SjttSfe gJ£J°S ^jn^^lOil 301£ 5h 

US| ¥in^5l£K a^SKcool ing f i n ) S SBShfe SMOil Be 5101a. 

01 3 & jH8Plte iJtnzao^ o aj ^ ff g ebd a 2J¥^3HF£I H(fin)0l §1 

Zl&OW ^ 21^ 21^ *£l?IXIfe ^£6^1 6H AH . »gf£| y2*8Fte eh CI 0^1 

0\&9\ M= ^H^ISOil *!Oj£ B\L[2\ "JH^IM £^5fi0t Sfe >Jo^ gX|£|Oi oiQK 0l£l» ¥ 

int^iifr cn¥^ euss a& :»3S5i£i gz^ia. gs§ ah se^ ssj acioiioias ?aaoi 21 
^mt^i^oii ^m^^iM ^asht srae ^«^o^ «jn^^i£f s^i^ sg£i£r ana. ^m^isi 

OHUSEOM tfSSte UAKHI ^ 6H BSSa. OIS 91 8H. 0HUBE2I g£IS0IU B*fS 4^ ¥011 2|& 
S^jAI^OI XII El ID ?1C\. 

om ^oi ^Htoi §j ¥m^:>ia sas ^saizi^ ^soiat at ae*» tm ^Hig°i 

01 2^BQb B§I LH56H1 SICK 

se». ¥mtPi Amis saatfe sas±»oi sa» sssfoi g^e^soii 

xi soi a 32 21a. 

H^U. 6J5I 212^18 SS»2| fll^jg SB8HD 3151 OH 9 Oil. SSt& aSB^SS ^^^^| qj 
¥Ui*5IS A>§B ^ a 511 »Q. 



st soi oimnxmtz ji^z? mm 

£ 01 a S 1§I 6H4:6PI AS 20ID. 

s xnssjt 201CK 
msafb aoic*. 

§2J HI56[b 51 01 a . 

s ^«o| cc Cf s ^m^^^oi iiifsii x-ii56^ 51 01 a. 

^ ^ s oil a>^^, ^n^5i2f, ^x-ii^^g ^«5^ ^bie mxwm s^a^ ^oie 
am^j ¥H2ioi2}, a^^ie s^a^oi , S5i ¥m^5i^ 2&512J ^-^oj ggj^ g^i^eoi 

^ ^m^5isoii ^in^eMoii ^chah , s^i a§8 ^m^5i ^ ^oi£ 

mU2J ¥12^5121 gfoi ihAIIMHI EM SB8hffl . S5| 5j S ^H$0|2j ^Xll^^g WHS0II S^£l 
ffl JH^5|^¥EH 3 ^ ^ Oil CHoH 4^^^^ iiSIDI, ^J2^5|^¥E1 M#£l^ 5!S| ¥H1&5|9J 

^xii^^g wmi 4^ga^ s&moi, ^xii^^g w^5f ^^¥0ii ^t^a^ ?ixioii ^51 ¥ 

J2&5IM n§8fb hs^boi ^bi£i^ ^in^egoi Jiiisga. 

CfEfAH. S5I 12^51^ ^^l^tfg ^^2} ^^&A||M0|| 2| oU 3 M^IOil S^'EICf. 

CL^aUH. ^12^512^21 i^jOl ^BoHSID. 

S5I S^g DH¥ 5>feCk 0151^ 5S^IQ^5f H2^5|2J B3°J Sj^o^ g#£jXI 

&5| CDI^OIIll. S5I g*llb ^fiOil md} AH^ 

01 a-l & ^ S Oil £JoH ¥^P| g^O^XIOI, 5jg5^§[ sjCH^o] ^^^^f 4^ 2iCf. 

s ^«oj A. A|0j)01 , ([[e^, y2|Big ifijn^lSf ^I2^5|M Sil6PI ?|6H ^H^5|^¥E-] □ §|^o 
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S S*act. 

am ^ai on oil ^^nig "jn^Piy ^m*3ia sas^i ^6H ^m*:?i^¥EH g?=os 

iiact. 

nioj ¥m*:>iM §f6H 5Haafe aoi tu&sism. 

'ns^e'om^ go^ vin*3P* ^in^Pioii cn6H oieaxi ss^ 3«* ^e § sautfe 

^Bi 2I0I*D. 

S Bfg2| Oil Oil If = 2, 2§4B^ 5!2| §*^¥^ ^S8*te era*? a s& 

SQ. 

DB tfAIMIOII llfse, &D\ g^S! El £S^9(shapeHnter locking means m S»*CL 

oiei* 2§^£f8 si 21 M¥2i m^m m&s\o\ mtPisoii 4**i e §H£xi2}, ¥:e*:>i^¥ei 

MM£iCH ic XI Oil A) SC^tte* 2§2^I 58BD. 

S »S2| £ OB ^A| Oil Oil E&es, &^| 30i£ 8m2| ^2 Oil aSHfe ^Oi 

£ 6m SI £^¥S SB*P. 

£ OS ^AlOjlOil D§B, &3I HS£±^ ¥H2§^I 0HUSE2I ^CH£ ^so 5¥Q ^CH£ 

sm 2i aoa agffo. 

&D\ 5!2j Me¥2] * = 0ll g«SOI U^I^Oil 4^* gBi*M2K £>0| £x|0il SttElb 

"QSS^S ^£ am. 

S ^S2| ^AlOilOilAi, &3I £x|0il lil 4^ 2ife g£JS mm Z\*=LJ\ ^dl^ ^§^0101, 

H§2^§ ^B^^IOil 2§5^l ?i6H SS4*B0I XiISi! ^ SIP. 

^li^ea 2§fi^§ ¥h*:>i^oii ^bssijii spi ^ish ¥m^:>i^oii s*fs stx-iis m 
£Si=r ^1^31 s»*p. 

#31 BSOI Ug2! ^Oi£ 8HJ2I SB¥XH§ SS^ffl: SBVnite *!2J 2JH2I CHSE 

^Oil XIX|£j}|0il SIS* 22H2I CHSSilXIB ^S2^ SUS , ¥m*:>|2| 0HUM£Oi| HISS £xlOilAi SB 
SJ^IOil *!B* aOM SBem. 

s 1^8 ^mtpm, ^xii£*g ^bis ssia ^ ssshfe ^oi£ em 21 ¥in*:?i2f, a 
^m^ioii ^m^emsj x-iis&ss hisbp. 

s ^soii a>ss, ^01 ui^s^ feoi m*:?iS¥Ei n ssoii aioH 4^£^ §i9b eoi ^die 

^HtPiM HI2E8*fe yzjHOI gj^=r ¥H1^^IM HI55fb ^»0| H¥0il ^x^l^^g ^ 

2&8^smi ^,01 ¥in^^iM «a^s»te &3I2K ^01 ¥m^^is 01 a & ^ixioii 2§a^ & 
^ia s^a^rn, ^01 &2! it^b ¥in^^i2j ^x^i^^g ^§afb li^i s&m^ 

^ ^S2| ^|Ef OB ^^31 ^§ a §§8 i¥8 £01 6^121 ^ Ail Hi ^ S Oil 2J 6H MP g 

^6MI 0I6H§ 20IQ. 



£0011 ^CHAH S A|-& ^^S^Oil^ §^§! £2¥i^ ¥01£l2iCK 

£ 121 xf^HI ^^6^1 9\m £hP0l|O|Ei(1)2f. g^g e^AH(2)^ ^^£JCH 91° 

D\ , 01 &i §1 ^ IQ^^Ife gesMI i^8Cf. 

^^1 ^POilOIEid)^ SXI2J ^SOil CQdF 2^H2J DHLIM£(4, 5) A^OIOil S^£JD1 ^^i2J ^Xll^^g W 
M2| ^3(bank)^¥£H iftlb S^l(3)^ ^?^£JOi Si^OI : ^>0| DH UiEb Mx!l2| ¥ ^¥M 

ma uHxi£jo4 . a^t^ej^si- m^mo\^(6)m ssefo. 

fe^l ^SiAi(2)^ 2^H2J QHL|MH(8, 9) A^OIOii S^SIDl 4^^l2j Sfll^SS ^^2J ^3^¥£H mm® 
^ Sa(7)S ^^£IOi aHffl: &DI 0HU«Efe BfllSI 88S ¥ ^¥S ID St bHxl£JW. 

#¥moi^do)s ssea. 

aas^id. 2)^ oiae ¥ sju^ioii seej ekidou 2i6H n eao, 7)011 ^^si^ 5is m 
^ 910. 

£ 2 * £ 30il ^Ai|6l £A|£J ^Ol E!(11)g eeH2J gf^OJI DJSI- 831*51(1)21 S»I(3)2I W^(22)^ 
Oil §^£!P. 

nam, gi\ Ei^ n*5isoii 4^515^ ^ ^^21 its ^&¥(12)M ^mt^i^oii s^£.m. 

^,OI 2S¥(12)fe i3*5|(2)S t^oli ^^¥(13)M Sl^a. ^^I m^O|(2)2] 

^^(23)2j 9 SOU EHS6^ SEHS ^I6f01, 013* §&§i W^^AH W«(£3)I 4^g6P| ?{oH 

a^i ^^2f m^m nixis ^^p. 

£ 1 UIXI £ 32J ^Al 0j| Oil AH , ¥in*5|(12)2| ^^(23)^ &2J ^^¥(13)^ 0l>!^ W 

^(23)2i «Hf ^^¥(13)21 51! XI AfOIOil Ofg^Ug HISSD. 
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SEB. ^2*9|(2)br 0HUM£(8, 9)(£2)0ll ^*!B 2 Da 2JH2] ^B(15)8 fiSBCI, oia 

B ^B£. ^2el §?, ¥2*9|2] XI XI CHI SOIS^I oH 5!2J ^¥011 CKB 9^011 2fij 4- SACK 

51(11)01 ^dia 2*910)2* a oi 2*91(2)2121 sag cua i>oi oi^oiso. 2*91(2)21 

SS(23)» fi!2J B£¥(12)2] 3a^(13)LH£ &8I6K)| 2*9|(2)S HgmH^AM, 2*9|(2)br 
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¥2*91(2)2! H§g HSU 4*9011 2]oH Ol^OlfiCh 0!S ^6H, E!2| ^g¥(12)^ 13 

*9IB01I 4**!B ^2| ^¥011 £xl(14)M SBBCKSE5). #91 £x|£= 2^H2| CHSSJfe 4*2«» 

m B^bdow m&mt: ^^9.^. sn^p. 

¥2*91(2)1= £ 1 LHXI £ 32J ^A|0j|2f $?MB 2?H2j *B(15)8 SSBO. 3aU, ^0]£ 6H42] 
^9(15)^ B2f §8iB £x|(14)0IIAH 8&e!H£&0|| 2]oH ^§J£|fe £^¥(24)m M 

A! Oil CHI AH 4JW. £4)S SSSCK D-EI/H , ¥2*9|^¥a ii£J^ fi£0|| 2| 6H 2§0| SSSP. 

nioj ^§-(12)2] §|^«(13)0UH 2*9|(2)2| W^(23)2I BB£lb 2*9|(2)M 2*9|(1)0{| 
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£x|2J »gog g|gcf. 

£ 7 * £ 82J il^SIg £ 4 LHXI £ 62] ^2*£M^ ^ Ah 5} 01 , ^2*9|(1)0ij CHB 
¥2*91(2)2] g^eiasa^BOII 2JoH ^tB9P. 

nioj g§ ¥(12 ) fe *!^bd0UH 23H2J CHftShte ^^jii gSShfe £ 4 LH XI £ 62] ^A|0j|2f 

8A*B 23H2J £xl(14)M SSBC*. 
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^dishcx. co-pah aab £¥ 4^h aa. 

5! 2j B£¥(12)21 ^¥(13)011 AH 2*9|(2)2| ff«(23)2f S & EJ H J A -I2£ 2*9|(2)S 2*91(1)011 
9h^6h£^M1 £§0I 3EHaP(£ 7 » £ 8). OICHAH , 2§I X1|g8F£^ ^2|2J a3(25)*r SSEIOI 

£xid4)oiiAH sbsp. 

^2*91(1)011 CHB ¥2*91(2)21 2301 #91 tj#B HSH^90II 2J6H 0l¥CH£ip^ S CHI AH , £9 LH 
XI £132] ii§S18 £ 7 91 £ 82] ^2*£M^ ^A^P. 

512) BS¥(12)*=: 6f£B ^AlOjlOHAHx-ig 2JH2] £xl(14)(£ 11)S S8SO. 

2*91(2)2] *e(15)S 2*9|2J 2]^g B8H 2^H2] B(16)« S»»0). 01 a B S(16)S ^ 

ea2d7)ou 2]6H asacKSE n luxi £ 13). 

A^j z|Z|oj ^^(15)B eiEH^U£]9| ?|6H. 0IIS MOI ^iNdhO^ ^P^E! H§^M^!(18)0I 

XIIS@a. OiaB ^§^8 USSXieh ^§¥(2)^¥S MMSXI^ 2§2^§ 

2] ^§gg IM BSi ^^CK ^91 ^^aj^ 29HHI ij(16) AF0]2] >| £| » 9i2] =^'B =HI ^9| 

a(i6)g feoia 9i2j sue sai(i9)« ssbck 

£B, &D\ ^§SS ^91 £x|(14)2f e^B BSI £1^(20)8 5BBCI-. ^^^(18)2] 

^9| H (16) Ah 0| Oil AH £x|(14)2J as(20)3 4- ^l£^ ^§£]CH0t BP . 0|> ?|SH. ^0(15) 

cr £1^(20)9^ ^ ^S(21)M SBBQ. 

E!(11)0] ^b|g 2*9|(1)^ 6F9I2I ^^^^ aj 01 ^tt 2*91(2)2} 5U9a. 

. 2*9|(2)9^ 2*9|(1)0]| 9h^£]CH, fi!2| £§¥(12)2j g^¥(13)0]|AH 2*9|(2)2J 

^^(23)2} asaci. oiaa amoiiai. &d\ ^5(21)^ t»(i4)a chhsmi sckei2). 

2* . ^MH(18)0I a (16)31- ^^(21)3} £xl(14) AhOI Oil ^2"CL 

oni^ss, an(i7)9F o\mm ^ zt^m ^m^(i8)^chiah ^ssbck£ 10 a £ 13). o^ah, 2 

*9|(2)9^ 2*91(1)011 2§&Cf. 

£ 1421 ^2*£^01l ^CHAH, ^2*91(1)011 CHB ¥2*91(2)2] 2§8 a^aaSU^BOII 2J 6H 01^ 
0\EO. 

OiaB 2§^Ef8 BBOI m 21 5jCH£ 5fU2] SB¥XH(26)S St^6h01 , ^91 S£+¥XH^ 29R^1 CHg 
SI! XI (28) AhOI CHI Q'^^o^ ra^B ^IM(27)S UEftHQ. ^91 SilXI^ 2§2| 2^H2J 

^^6^ &2J 2^H2] □»S(29. 30)011 2^ ^ 2iP. ^91 2^H2] §B¥XH(26)M SBBO. 

^2|2J SB¥XH^ 2^H2] a2(31. 32) M Ss^^ffl, OIM ¥2*9| 2| OH L| M£(8 ££r 9) Oil Xllg 

£JCH £x|(33 £^ 34)21 Mmm ^ SiD. 

B B8S ^^2] tfAIOIIOII BSQXI Sf^CK OfaAH, B^2] ¥2*91011 CH 8H AH^m^XIB, ^^B 
Hf2f e^B 1EH2] ¥2*9IS 2*9|(2)2f CHSfShfe *0II HIS^ ^£ SICf. OIS ?|8H ( B(11)8 2 
*9I{1)2] Lf^^ S2^2? g^6l £§T£IO|0t BQ. 

2*91(1)2] 301^ bboi aesf^u gisej oieib §eh2] w^^£ *H£H ^ 2ia. oi^g am 
01^2] ii ^ba. 
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^ &S0II lU=£ f SSOI ^B6H2 4B#«0| ^Oim ^ 9Jt£: giH51i XII 3 S 4= 919.D\ , 
SOI2f ¥31^1 AhOIOil ^e.^ 4^2j ¥11 5^6fb ^m^2M8 XII 3 if 4- £^JS§ 

a?a 1 

^n^unsf, sai^*s =?ms a&s smio. 7)s ^ sewt *ioi£ smg 

¥H2^^i(2)£f , arsons sbsfm. ¥m^oi^ n^D\2\ mxw ^ s^gf s^imeoi 
ill 4= 91^ s A -!£§ ^m&^oii ^B^amoii «01/H. 

&oi em^ ^intoim s ^ch£ am°j ¥in^:>i(2)2F see" »aiieo| hois sashoi, 

Ei^ ^sspisi &x]\£m§ »«&oii s*fsm j2»:?I£¥ei 3 g^oii cush ^si^s hsdi, 

^nmji^^a ¥^(12)B ¥ns:?i£i sai^ss ^^1 ^gsifc §2¥(i3)s ssm 

□4. Sxll£&§ WM^f §2¥0II 21J£ifer AM Oil £^1 ¥H»:?I« 2§6fb H§4-B(23, 13; 14, 24; 
14. 25: 14. 18: 26)01 HI39& 5M ^§2S 6^ ^H^SM. 

8?» 2 

XII 1 SOil ^CHAH. 

a^eidDg ¥in^^i(2)2} ?as3i(i)i ^I6H ^m^^i(i)^¥£i n e^oii tisj^ 51 

a?» 3 

Xil 1 SCHI AH , 

2JH2j ¥intPI(2)2J- ^i§^l(1)l 5H6f^l « SH ^m^l ( 1)S¥H 3 S^^Oil §§g 

a?» 4 

XII 1 8 LH XI Xil 3 »g 01^ S SOIj £10UH, 

nioj gg«(i3)fe ¥in^^l(2)S SoH UHgJEIfcr 5M ^§2^ Sfe 
8^8 5 

Xil 1 8 UUI HI 4 8§ CH S SOil ^OUH, 

H§438 ¥BeOI(2)2| HMM El 21 §3^(13)011 gjgjm^ SS^B S86fe 5S ^§2^ o[~ 

a=?« 6 

M 1 8 LH XI XII 4 0\± 8 SOII £10UH, 

&2I 2§4&f8 S&ejEIStJ^eg £&6fe 51 ^S£S ^B^SM. 

a^a 7 

HI 1 » LflXI HI 6 if 01^ 8 SOII £101 M, 

£!2j if¥°l §!^CHI §£!£ICH IQS3IS0II 4^§i 31^x1(14)2}, &}| ¥3t^l^¥ 

e-i mm^o\ icxioiiAH ae^se ^§2^(24, 25 )M ssa^ 51 ^S2^ sit ^urnes. 
a^s 8 

XII 7 SOil 2JOUH. 

2§2^b ¥H2i±:>l(2)2] ^CH£ aH42j 15)011 XllgS ^CH£ 6^U2| 2 = ¥(24)i Sfefb 

5i ^S2? ^in^e^. 
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S^S 9 

m 7 mow 9io\k\. 

^§^B8 ¥in&^l(2)2j QHLI iE(8, 9)2] *JCH£ a^o^ ¥Q me£Jb ^CH£ 6[L[^ 

s^s 10 

XII 1 m LHXI XHI 6 §> h g CH^ SOII £iCHAH, 

1234^^ £]2| M#¥2| g^Oil §££|OI H2&^l^0il 4^ §! 31^x1(14)21, £>0| ^ xj CHI AH ^ 
&H ^ 9Ji^ Hg£±(18)M 5^5^ 51 H|£jo^ Site ^H^S^. 

11 

M 10 SOII £101 AH, 

&2I 2§2r^b £^l ^Xl Oil AH a»fl ^ 2Ate §EH2] £|«(20):n ^dl£! ^MU ( 18)01 01 , 2§2 
¥51^^1(2)011 2§6I^I ¥1 oH ^U^B(17)0| Jilg£jte 5I ^S2^ Site ^H^S^. 

§¥9 12 

XII 11 S01I £[OUH. 

£>oi ss^bs n§s^d8)s ¥m^^i(2)^o]i ^assui ^|8H ¥in&^i(2)^oii gats 
a^s 13 

xii 1 » lhxi n\ 6 mm o\± m mow ^ichah, 

HS^E+S BHOI USei ^CH£ 6m°| SB¥XH(26)B SBoFffl ; H B ¥ XH te £!2] 2}H2| LH 

SB^OII XIXIEJ3I0I! 2JH2J CH»SBXI(28)» ^3°£ WW. ¥B^:>l(2)2j 0HUMH(8, 9) Oil XII 

S3 k«(33. 34)21 S & a ^ I CHI ^^§1 2HZK31, 32)S SBSlte 51 6hte ^m^SM. 

^jn^^i(i)£f. ^x-ii^^g ^uis saio. 7)s 2*2* ssshte ^oi£ amsj ¥ 51^^1(2)21 , 

a^SdDi S& SUM , &DI ¥IH^^I^F 2^U|2J ^2|oj s^j^ sgja^ g^iseoi e;of£ite 

^h^pioii xii 1 m luxi Hii3»g o\± m mow mm mmmzmsi »i3s»hoii sicn ah , 

&OI HS^IS^a n S3 Oil CH6H ^ijo^ SS£lte £1(11)01 ¥blS ^JHg^KDS HI2EShte B3l2f, 

y^^oi site ¥in&^i(2)s xii bmisk 

¥intPi§ 01 as 91 a 011 ^§6ib b:*i§ skshm, 

£>0| £121 §#¥(12)te ¥52^^12] ^Xll^&e W«§ ^§6f^ SlfSIb 51 ^J2^ 5Fte 

^mtfs§2j xii3ssa. 
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